
TOXIC DEGENEEATION OF LOWEE MOTOE NEUEONE
CELLS COMMENCING DUEING INTEA-UTEEINE LIFE
IN AN INFANT DYING AT 2J MONTHS.

BY E . F A B Q U H A B B U Z Z A B D , M . D . , F . B . C . P . - • ' •

Out-patient Physician to St. Tlurmas's Hospital and to tlte National Hospital, Queen Square.

T H E following case is worthy of being placed on record, because it
is a rare example of atrophic paralysis noticed in a child at birth, and
contributing to its early death at the age of 2£ months.

C. D. was born on September 30, 1909.. Delivery took place at full term
and was normal in every respect. The father and mother were said to be'
healthy and the patient was the last of eleven children, the eldest of whoni(

was 17 years of age. There had been one miscarriage in connexion with the
first pregnancy, the second child was premature and only lived a few days, and
another child died in convulsions at 9 weeks; in other respects the children
were healthy. The mother stated that this child had never moved her legs
since birth and that she had not moved her arms since she was three days old.
She had never been able to move her head.

On November 26 the mother noticed the child was very thin about her
chest and arms and took her to Guy's Hospital, where she continued to attend
as an out-patient until December 17. The child had never been able to cough
or to cry.

On December 17 the child was admitted to the Belgrave Hospital for
Children under my care and I saw her at 9.45 p.m. She was pale and cold,
with feeble pulse and subnormal temperature. She was fairly well nourished
and had taken food satisfactorily until two days before admission. The bowels
had acted naturally.

On examination I found her breathing rapidly, about 60 times a minute,
and her pulse going at the rate of 150 beats per minute. The respiration was
being carried on entirely by the diaphragm, which appeared to be acting
vigorously. There was no sign of any intercostal movement, in fact the costal
cartilages were drawn in on both sides of the sternum,-from the first down-
wards, with the result that there was a remarkable degree of pigeon-breast.
The accessory muscles of respiration were not employed, and there was slight
recession of the intercostal spaces. The most striking feature in the child's
appearance was the general flabbiness and lack of " back-bone." The face was
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expressionless, the mouth hung open and the head fell loosely in response to
gravity without any attempt at support on the port of the neck muscles. With
the exception of the diaphragm and the extensors and flexors of the fingers,
all the muscles of the trunk and arms appeared to be completely paralysed.
The fingers were sustained in the claw position and there were occasional
spontaneous movements of the fingers, generally in the direction of flexion.

The legs were also flaccid and never moved spontaneously. The stimula-
tion of the soles of the feet gave rise to faint flexion of the ankles and of
the knees. The eye movements appeared normal and I have no doubt that she

PIG. 1.—This photograph gives a general view of the hypoglossal nucleus and shows the
scarcity of normal cells of good size and shape, as well as one or two which are undercoina
chromatolysis. t

both saw and heard. Swallowing was performed naturally but slowly. It was
impossible to form any opinion about her sensibility to pain or touch. The
abdominal reflexes were not obtained. No tendon-jerks were elicited and
I could obtain no contraction of any muscles on direct percussion. The lungs
were resonant all over, but scattered rales could be heard in many places.
Examination of the heart revealed no definite disease.

The child died suddenly at 10.30 p.m.

Post-mortem, sixteen hours after death: Eigor mortis of a kind was
present, that is to say, the whole of the soft tissues seemed to consist of
a thick puttyi which ;could be easily moulded by the fingers and which
bore the mark of every pressure.

Dense pale subcutaneous fat was abundant everywhete."1' The
muscles were generally small but natural in colour.
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§10 ORIGINAL ARTICLES AND CLINICAL OASES

The brain and spinal cord were natural in appearance at first sight.
On closer examination the anterior roots of the cord and the lower
cranial nerves, i.e., seventh, tenth, eleventh and twelfth, looked small
and fragile and were difficult to detect. The posterior roots and the
third, fifth, sixth, and eighth nerves appeared to be of normal size and
well myelinated compared to the others.

There was a large thymus reaching down to the diaphragm on the
right side and nearly as far on the left, and attached above to the
vessels behind the top of the sternum. It was natural in appearance.

4t ," ••

Fio. 2.—Cells of the hypoglossal nucleus, two of wbioh are fairly healthy but poorly
differentiated. Two others are of the "ghost " variety.

The thyroid gland looked natural. Below the thyroid on either side
of the trachea were two or three large glands (? parathyroids). There
were no signs of pressure on the trachea anywhere. The lungs were
covered with petechial hemorrhages and there was bronchitis and some
basal congestion. Heart normal. Liver and spleen and kidneys normal.
Well-developed suprarenals. Mesenteric glands large but not obviously
diseased. Lymphatic elements in intestinal wall not conspicuous.

The nerves were natural in appearance. Portions of the ulnar,
radial, median and sciatic were kept. Muscles were taken from the
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neck, back and front, diaphragm, front of forearm and hamstring
region.

MICROSCOPICAL EXAMINATION.

Central nervous system. — Parts of the cerebral cortex, mesen-
cephalon, medulla and spinal cord were examined by the Nissl method,
the Weigert-Pal method, by the Marchi method, and by the Van Gieson
stain.

The cerebral cortex showed nothing abnormal. Sections through
the oculo-motor nuclei were also. free from obvious changes. Sections

FIG. 8.—Anterior horn from the cervical region. Note the paucity of cells and their poor
quality.

through the medulla showed marked changes in the cells of the hypo-
glossal nucleus. The number of cells was diminished and few of the
cells which remained could be regarded as healthy. The majority were
small and appeared to be generally atrophic; others presented swelling
and marked chromatolysis. In the spinal cord the anterior grey matter
at all levels showed similar changes in regard to the ganglion cells.
The deficiency in number and the poor size and irregular shape of the
survivors were noticeable everywhere. There were no signs of reaction
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512 OBIGINAL ARTICLES AND CLINICAL CASES

or inflammation in any part of the cord or brain-stem, and the vessels
appeared to be perfectly healthy. Sections of the spinal cord stained
by the Marchi method showed a few scattered degenerated fibres in the
posterior columns at all levels, but no sign of degeneration in any other
parts. In the Weigert-Pal sections the appearances were normal when
the age of the child is taken into consideration.

Periplieral nerves.— The ulnar, radial, median and sciatic nerves
were examined. By the Weigert-Pal method they appeared to be well
niyelinated. No interstitial changes were to be seen in sections stained
by ordinary methods. By the Marchi method a very small number of

FIG. 4.—Transverse section of flexor musole of forearm. Fivo bundles show a preponder-
ance of fair-sized fibres; all the other bundles contain minute fibres,

fibres showed slight evidence of changes in the myelin sheaths, but
these were insignificant as compared to the marked changes found in
the anterior horn cells and in the muscles.

Skeletal muscles.—All the muscles examined showed similar changes
varying in intensity. Both in transverse and longitudinal sections great
differences could be seen in the condition of various bundles of fibres.
Some appeared to be normal in size and in other respects; others
showed varying degrees of simple atrophy, or, what might be another
interpretation, of imperfect development. It was characteristic of these
muscles that individual bundles were affected rather than individual
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fibres, as will be seen in the accompanying photographs. There was no
evidence of any interstitial change and the muscle-spindles presented
a healthy appearance.

Other organs.—Microscopic examination of the heart, liver, spleen,
supvarenals, thymus gland and mesenteric glands revealed no signs of
disease.

A consideration of the clinical history and pathological examination
of this unusual case leads to the conclusion that there must have been
some toxic influence at work during the later period of intra-uterine
life. It is justifiable to suppose that the poison affected., chiefly the
motor nuclei of the medulla and spinal cord, and SQ indirectly caused

FIG. 5.—Longitudinal section from the same muscle.

degeneration of the muscle-fibres throughout the body, or interfered
with their natural development. It is tempting to suggest that the
small atrophic cells of the anterior horns and hypoglossal nuclei represent
those which failed to develop, while the swollen " ghost cells " repre-
sent the few which reached maturity, only to fall victims to the circu-
lating toxin. Such a theory might help to explain the relative paucity
of fibres in the peripheral nerves, which were shown to be undergoing
degenerative changes.

It is difficult to believe that any myopathic disease could be the
primary morbid process in view of the changes found after death.
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